Humanitarian assistance standards require specific attention to address the reproductive health (RH) needs of conflict-affected populations. Despite these internationally recognised standards, access to RH services is still often compromised in war. We assessed the effectiveness of our programme in northern Uganda to provide family planning (FP) services through mobile outreach and public health centre strengthening. Baseline (n 0905) and endline (n 0873) crosssectional surveys using a multistage cluster sampling design were conducted in the catchment areas of four public health centres in 2007 and 2010. Current use of any modern FP method increased from 7.1% to 22.6% (adjusted odds ratio [OR] 3.34 [95% confidence interval (CI) 2.27Á4.92]); current use of long-acting and permanent methods increased from 1.2% to 9.8% (adjusted OR 9.45 [95%CI 3.99Á22.39]). The proportion of women with unmet need for FP decreased from 52.1% to 35.7%. This study demonstrates that when comprehensive FP services are provided among conflict-affected populations, women will choose to use them. The combination of mobile teams and health systems strengthening can make a full range of methods quickly available while supporting the health system to continue to provide those services in challenging and resource-constrained settings.
Introduction
Complex humanitarian emergencies caused by armed conflict can devastate national health systems as health workers flee and infrastructure is destroyed (Kruk et al. 2010) . The negative impact of war and displacement on women has long been recognised, compromising their right to reproductive health (RH) services (Al Gasseer et al. 2004 , Austin et al. 2008 . Although research indicates that fertility preferences among conflict-affected populations are mixed (McGinn 2000) , studies show that demand for spacing or limiting births is present, as in any population (McGinn et al. 2004 , Austin et al. 2008 . The United Nations International Conference on services. Sampling at baseline was designed to permit independent parameter estimates for populations served by each health centre, as well as comparisons between urban and rural populations. Funding adjustments imposed a reduction on the survey sample size attainable at endline; specifically, urban populations were excluded from the second survey and the sample was not designed for independent estimates by region. Consequently, for this paper, rural populations surveyed at both baseline and endline are compared, while the single measures on urban populations are excluded. A multistage cluster sampling design was used within each of the four strata to ensure adequate representation of the four catchment areas. Using MOH population and household estimates for villages in the catchment areas, 45 clusters (10 each in Awere, Mucwini and Purongo and 15 in Aromo) were selected using probability proportional to size at baseline. Within each cluster, 25 households were systematically selected, except in Aromo where 17 households were selected in a larger number of clusters due to the low population density. At endline, a larger number of clusters (80) were selected using probability proportional to the population size in which a smaller number of households (11) were systematically selected to ensure adequate representation of the target areas. The number of clusters selected in each catchment area was proportional to the population size of that area: 28 clusters in Aromo, 22 in Awere, 23 in Mucwini and 7 in Purongo. For both surveys, in each household a single woman of reproductive age (15Á49 years) was selected from all eligible women using a Kish table (Kish 1949) . Anticipating an 80% response rate, a total of 1005 households were selected at baseline; a response rate of 90% was achieved resulting in a total of 905 respondents. At endline, a total of 880 households were selected; a response rate of 99% was achieved resulting in a total of 873 respondents.
Procedures
The questionnaire was adapted from the US Centers for Disease Control and Prevention's Reproductive health assessment toolkit for conflict-affected women (2007). The same questionnaire was used at baseline and endline with a few adaptations at endline to enhance clarity. The questionnaire covered various RH topics; this paper focuses on the FP findings. The questionnaire was translated and back-translated from English into the Langi and Acholi languages; the translations were reviewed and revised by the survey team.
All interviewers were female to ensure cultural appropriateness and increase the likelihood of accurate and valid data collection on RH topics. Consecutive trainings for supervisors and interviewers were held before baseline and endline data collection. The questionnaire was piloted in villages that were not sampled in the survey. Baseline data collection was carried out on 30 July Á 2 September 2007; endline data collection occurred on 19 July Á 5 August 2010.
Ethical considerations
Respondents were invited to participate in the survey through an oral informed consent process; names were not written on survey questionnaires ensuring anonymity. Ethical approvals for the survey were obtained from the Institutional Review Board of the Mailman School of Public Health, Columbia University and the Ugandan MOH.
Statistical analysis
Data were double-entered into CSPro Version 4.0 and subsequently exported to PASW (SPSS) Version 18 and STATA version 10.1 for cleaning and analysis. Data were initially weighted according to the number of eligible women of reproductive age in the household. Weights were scaled according to the number of households in the subcounty, so the final weighted population was representative of the distribution of households across the four subcounties. Weights were trimmed at 10 times the smallest weight. To incorporate the sample structure (strata, clusters and weights), analysis was conducted using the Stata survey functions. Logistic regression was used to calculate odds ratios (ORs) to compare key FP outcomes at baseline and endline, adjusting for differences in the distribution of key population demographics which may influence FP outcomes (age, marital status, number of children and education).
We have defined unmet need for FP among women in union (women who are married or living with a partner) and sexually active women not in union (defined as reporting sexual activity in the last 30 days). We considered women to have unmet need for FP if they reported wanting no more children or wanting to wait two years or more for their next child, or their current or recently delivered pregnancy was unwanted or mistimed; and they were not currently using a modern FP method nor were they using a modern method when they became pregnant.
Service statistics
Services statistics were collected monthly in 2008Á2010 from the MSU mobile teams and the MOH health centres on numbers of clients who started LAPM.
Results
The samples of women at baseline and endline were similar with respect to age, religion, women in union, ability to read and having experienced an unwanted pregnancy (Table 1) . Although the overall proportion of women in union was similar in the two surveys, a larger proportion of women reported being married and living with their husband at endline than at baseline (70.1% and 59.4%, respectively). More women reported having no living children at baseline (17.9% vs. 9.5% at endline). Over 80% of women at baseline and endline reported being able to read with difficulty or not at all; however, women reported less formal education at baseline (p00.005). Although 72.9% of women lived in IDP camps at baseline, 97.1% reported that they were local residents rather than displaced. No respondents lived in camps at endline.
In Table 2 , we show significant increases from baseline to endline in four categories of knowledge and use of modern FP, and particularly for LAPM. These increases persisted after adjusting for differences in sociodemographic characteristics of the baseline and endline samples. When asked to name any FP method, 43.4% (95%CI 37.7Á49.2) of women at baseline spontaneously named at least one LAPM, compared to 83.1% (95%CI 79.9Á85.8) at endline. The proportion of women who reported having received instruction on how to use at least one LAPM increased from 18.4% (95%CI 15.8Á21.2) to 47.7% (95%CI 43.6Á51.7). Reported ever use of any modern FP method increased from 27.6% (95%CI 23.5Á32.2) to 47.3% (95%CI 43.6Á51.1), and of LAPM from 3.1% (95%CI 1.9Á5.0) to 12.1% (95%CI 9.5Á15.3).
Current use of any modern method of FP increased from 7.1% to 22.6% (adjusted OR 3.34 [95%CI 2.27Á4.92]), while current use of LAPM increased from almost none (1.2%) to 9.8% at endline (adjusted OR 9.45 [95%CI 3.98Á22.42] ). Among modern FP methods, current use of implants and injectables showed the largest increases (Figure 1 ). The proportion of women with unmet need for FP decreased from 52.1% at baseline to 35.7% at endline (adjusted OR 0.47 [95%CI 0.37Á0.60]). The demographic profiles were similar among women with met and unmet need for FP, with the exception of level of education (Table 3) . Women currently using a modern method were more likely to have completed primary school or higher (25.2%) than women with unmet need (13.5%, p00.007).
Among women reporting current use of a modern FP method at endline, 54.7% (95%CI 47.6Á61.7) reported a public health centre as the source of their method. Among women using an LAPM, more than half, 60.1% (95%CI 48.3Á71.0), reported obtaining the method from a health centre, 20.7% (95%CI 11.7Á33.9) from a hospital, 14.8% (95%CI 9.3Á22.7) from MSU and 4.5% (95%CI 1.4Á13.3) from a private health clinic.
In 2008Á2010, the MSU mobile teams provided LAPM to 45,341 women and men at the 86 health centres in the 4 districts (Figure 2) . By May 2010, the four supported health centres had staff trained to insert and remove long-acting methods as well as essential supplies. Service statistics showed that the 4 health centres provided 29 IUDs and 196 implants to clients between May and December 2010.
Discussion
Our results demonstrate the feasibility of meeting women's demands for FP in conflict settings. Substantive increases in the current use of modern methods from 7.1% to 22.6%, and especially of LAPM from 1.2% to 9.8%, were achieved in the areas of northern Uganda surveyed. Our findings demonstrate that women in conflict settings want and will use LAPM when they are available and clients are informed about them.
Demand for birth spacing or limiting exists in conflict-affected populations (McGinn et al. 2011) . Our results concur with 52.1% of women at baseline reporting (Austin et al. 2008) . Our experience here and in other countries (Casey et al. 2009 ) demonstrated that a lack of provider training is one barrier to LAPM provision by humanitarian organisations. We addressed this by making competency-based training and supportive supervision a key aspect of our support. Our findings showed a decrease in unmet need for FP at endline when women who wanted to delay or avoid pregnancy chose to use FP, with many choosing an LAPM. This finding reinforces the need to ensure that the full range of FP methods is available to conflict-affected populations. We believe that this programme provided the LAPM for most women who reported a public health centre as their source because the MSU mobile teams provided LAPM at the local health centres (before the facility staff were trained and supplied to provide them directly). Since the mobile teams provided the LAPM at the health centres, some women may have reported the location (health centre) while others reported the provider (MSU) even though they refer to the same source. However, it is possible that some women travelled further than the nearest health centre to obtain their method, for example to Gulu or Lira town, as was the likely case for those reporting FP use at baseline. A small number of organisations were providing LAPM in other areas of northern Uganda, though none were present in these four subcounties. According to the 2007 national service provision assessment, few facilities provided IUDs (4%) and implants (6%), suggesting that these methods are only rarely available (MOH [Uganda] and Macro International Inc. 2008).
Our baseline data showing low knowledge and use of LAPM are consistent with other FP data for northern Uganda at that time (Uganda Bureau of Statistics and Macro International Inc. 2007). We likely can attribute the increased knowledge and use primarily to the new availability of voluntary FP services, with a broad range of methods and appropriate information, given the apparent lack of other sources.
Our data show few inequities in access to the FP services. A larger proportion of current users of FP had completed primary school or higher education. This is consistent with other studies that show positive correlations between education and FP use (Ezeh et al. 2009, Ortayli and Malarcher 2010) . Other sociodemographic characteristics such as age, marital status and number of living children were not significantly different among those with met and unmet need. Although evaluation of the BCC activities is beyond the scope of this study, this suggests that this community outreach and BCC model reached most women in the catchment areas, appearing to reduce inequity in access (Ortayli and Malarcher 2010) .
During the intervention, the government policy of decongestion of the IDP camps was completed resulting in no participants living in IDP camps at endline. We believe that similar populations were surveyed despite the decongestion of the IDP camps because most people were displaced as village units, not far (often less than 10 km) from their original homes, and were served by the same health centres (Boas and Hatloy 2005) . For example, at baseline, over 90% of the respondents self-reported that they were local residents rather than displaced within the country despite the fact that 72% of them lived in an IDP camp. Sociodemographic data from the surveys suggest that marriage prevalence, access to education, and the number of living children changed over time. The increases in educational attainment and proportion of married women are consistent with the data from 2006 and 2010 national surveys (Uganda Bureau of Statistics and Macro International Inc. 2007, Uganda Bureau of Statistics 2010) . Despite the change in marriage prevalence, the proportion of women in union remained the same. The higher proportion of women with living children at endline is consistent with increased fertility that has been seen following a decline during war and that accompanies higher numbers of women living with their husbands or partners (Agadjanian and Prata 2002, Blanc 2004) .
Our model made FP services available quickly through the mobile teams while the slower process to establish good-quality FP services through the MOH was implemented. Government agencies are often weakened during conflict. Supporting government health systems post-conflict is, therefore, an important component of recovery (Kruk et al. 2010) . Our support to the health centres included essential components of good-quality FP services: competency-based training of providers; supportive supervision; essential equipment, supplies and medicines; and rigorous monitoring and evaluation (Bruce 1990) . Health system strengthening can be a longterm process, a particular challenge when people who need these services await them. This process was enhanced by the mobile outreach teams' service delivery as women started receiving LAPM immediately at the health centres in 2007. By mid-2010, the health centres had developed the capacity to provide LAPM and meet demand from women previously served by the mobile teams.
The mobile teams demonstrated to the MOH staff that demand for LAPM existed, increased awareness and knowledge among the population, and normalised these services at the health centres. When the MOH staff were trained to provide LAPM, demand had been generated and client load was present. MSU mobile staff further served as mentors while MOH staff gained confidence in their new skills post-training. Service statistics show that MOH staff at the four health centres, in addition to the mobile teams, provided long-acting methods during the last 6 months of 2010.
Limitations
It is important to recognise the limitations of our study. Data were collected in two cross-sectional surveys conducted at baseline and endline. There are strong ethical reasons for not having control communities in this situation, but in their absence we are unable to disentangle changes that would have occurred without this programme. However, the lack of LAPM provision in public health centres (MOH [Uganda] and Macro International Inc. 2008), the high numbers of LAPM provided by the mobile teams, and the data from cross-sectional surveys demonstrating increased knowledge of FP methods and increased ever and current use of FP provide strong evidence to support successful implementation of this programme (Habicht et al. 1999) . The order of the FP questions changed at endline to prevent women who reported being infecund for invalid reasons from skipping questions about current use of FP. When calculating contraceptive prevalence at baseline, women who reported being physically unable to get pregnant were coded as not currently using FP unless they specifically reported use of a modern FP method as the reason they could not get pregnant. We may therefore have underestimated current FP use at baseline, but given the large increase in reported ever use of a modern FP method we believe the increase in current use to be robust.
This study did not directly measure the effectiveness of the BCC intervention. The BCC activities took place through a number of media outlets throughout the project period. However, the ongoing BCC activities which were intensified in the days before the mobile team arrived, along with routine service statistics and the increase in contraceptive prevalence, suggest a positive effect of the BCC intervention. We also did not explicitly evaluate the quality of the services. However, facility assessments at the end of the project illustrated that the essential supplies were available, and observation of providers during routine supervision visits over three years suggests that the mobile outreach teams provided good-quality FP services.
Conclusion
FP services are important to meet couples' health needs. In conflict-affected countries, access to FP is often limited to short-acting methods or not available at all. This study demonstrates that when a full range of FP methods is provided among conflict-affected populations, women with unmet need will choose to use them. A dual approach of using mobile outreach teams and health system strengthening can make a full range of methods, including LAPM, quickly available in the short-term while strengthening the health system to continue to provide those services in the long-term. This model enables conflict-affected populations to exercise their right to prevent unwanted pregnancies while simultaneously improving the long-term sustainability of FP services as the country transitions from conflict to post-conflict development. It is imperative that international organisations, both humanitarian and RH agencies, prioritise FP services for these underserved populations, and offer the full range of short-acting, long-acting and permanent methods.
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